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WEST MIDLANDS DEVELOPMENT 
WATER SUPPLIES IN THE WEST MIDLANDS 
By I. A . F. LA ING, Research Off icer, Soils Division 
General aims 
IF it is practical and economic to develop both surface and underground supplies, the 
aim on each farm should be to provide half the farm water requirement from dams, and 
the other half f rom bores. 
Being over-dependent on either adequate 
annual runoff or on underground water 
reserves can be disastrous in any one sea-
son so that any policy which reduces these 
risks is worthwhile. For instance on a 
fully-developed 3,000 acre property in the 
West Midlands, carrying 7,500 grown sheep, 
the total water stored in dams should be 
18,000 cubic yards (3 million gallons) and 
the total water available from bores should 
be 8,000 gallons per day. 
The 18,000 cubic yards of water from 
dams would be best provided from one dam 
at least 16 feet deep, having a capacity of 
6,000 cubic yards, plus several more dams 
having a total capacity of 12,000 cubic 
yards. (These smaller dams should be 
within the range 1,500 to 3,000 cubic yards, 
depending upon availability of sites, par-
ticular site chosen, size of paddock, and 
so on.) 
The 8,000 gallons of water available per 
day from bores should be supplied from 
at least two fully-equipped bores. (This 
approach allows for a serious breakdown 
in one bore.) 
Because the cost of establishing bores in 
the West Midlands is high (more than 
$4,000 for a bore 400 ft. deep—making no 
allowance for unsuccessful holes) it is wise 
to concentrate on dams in the early years 
of development. Bores can be established 
later in the development programme. 
DAMS 
In the West Midlands there are two dis-
tinct landscapes in which dams can be 
successful. However, it must be realized 
that the rate of failure for dams in this 
area is probably greater than for most 
wheatbelt areas. 
Dissected country with well-defined drain-
age lines 
A strip of this type of country lies be-
tween the Badgingarra Research Station 
and Dinner Hill, and extends about 30 miles 
north and south. Other pockets occur be-
tween Badgingarra and Jurien Bay, and 
in the South Eneabba area near the 
Coorow-Greenhead Road. 
Dams in this country are generally suc-
cessful, especially in valleys where white 
gum and york gum are found. The sub-
soils are high in clay content and free from 
sandy pockets. 
Since runoff can be very high in this 
country it is wise to avoid damming the 
main creeks; dams should be constructed 
to the side of creeks and water diverted in-
to the dams by means of small check dams 
and diversion drains. This practice avoids 
the chance of serious silting, and reduces 
the chance of wall failures due to "over-
topping" during storms. 
Undulating country having gravelly hills 
and sand filled valleys, with poorly 
defined drainage lines. 
The Badgingarra Research Station is 
typical of this type of country, which ex-
tends from north of Eneabba to south-west 
of Dandaragan. In this country, dams can 
be grouped according to their topograph-
ical position: 
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• "low-level" dams. These are gen-
erally successful as the soils at low 
levels are usually quite high in clay 
content (when clay is found with-
in 3 ft. of the surface.) 
• "high-level" dams (located just 
under gravelly hills or break-
aways). These sometimes leak 
because of pockets of fine sand or 
silt in the sandy clay or sandy 
clay loam subsoils. However, not 
all such dams leak and two of the 
three on Badgingarra Research 
Station are quite successful. 
When looking for dam sites in high-level 
situations, it is worth-while test-boring 
where stunted mallees are growing, or 
where surface seepage occurs. Such sur-
face features may indicate better quality 
soils for dam construction. 
Construction methods 
Although bulldozers are usually used for 
the construction of farm dams, a scoop or 
carry-all is favoured because of the great-
er compaction which results from using a 
wheeled machine. This point only applies 
if the soil is moist during construction but 
could be very important in many "high-
level" excavations where the soils are of 
doubtful quality (fairly sandy, and there-
fore porous). The extra compaction 
achieved with a scoop or carry-all could 
considerably reduce the soil permeability. 
Catchments 
Because "high-level" dams usually have 
restricted natural catchments, some in-
crease or improvement of catchment is 
often necessary. 
Improved pastures are known to reduce 
runoff, and in the future it is possible that 
special catchment areas (not sown to im-
proved pastures) will be required on each 
farm. "Roaded" catchments were designed 
to cause increased run-off in relatively 
flat landscapes and this technique is 
seldom suited to the undulating country 
associated with high-level dams in the 
West Midlands. A "contoured" catchment 
can serve the same purpose. 
A "contoured" catchment consists of a 
collecting drain surveyed from the mouth 
of the dam on a gradient of no more than 
3 inches in 50 feet. The drain should be 
built with a flat channel and the area above 
Natural catchment divide 
Uncleared 
scrub 
Contour collecting 
drains (gradient 
3" in 50') 
Overf1ow "Con tou red " catchment. Soil between 
collecting drains kept bare, smooth and 
compacted. Collecting drains divide the 
catchment so that slope length is a maximum 
of 3 chains, (i.e. measured at r ight angles 
to the contours). Stable waterways 
Fig. 1.—Diagram showing a "contoured" catchment, based on the catchment at Badgingarra Research Station 
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it maintained in a bare, smooth and com-
pacted condition. If the slope above the 
drain is longer than 3 chains, a second 
drain should be surveyed and constructed 
to discharge into a safe waterway leading 
into the dam. 
A catchment of this type has now per-
formed satisfactorily at Badgingarra Re-
search Station over the past two seasons. 
See Figure 1. 
Points in planning a new dam 
• Decide where water is needed then look 
for suitable holding ground. 
• Consider the catchment and plan for 
contour drains, or a "contoured" 
catchment. 
• Select and peg out the proposed ex-
cavation. Check the site levels, and if 
they are to be used, the contour levels. 
• If everything is satisfactory, put down 
test holes inside the excavation site. A 
2-inch hand-auger should be used in 
preference to a mechanical auger and 
the holes should be 12 inches deeper 
than the proposed dam depth. At least 
five test holes should be used, one 
in the middle and one at each corner 
of the proposed dam floor. 
• An indication of the holding quality of 
the soil can be obtained by hand tex-
turing moistened soil samples at each 
change in soil type. The site should be 
satisfactory if each sample can be 
ribboned out between the thumb and 
forefinger to at least 1£ inches. 
• The most practical test for a dam site 
is to carry out water holding tests in 
the auger holes. This is done by filling 
the auger holes with water and observ-
ing the drop in water level. An initial 
"wetting-up" period of at least three 
days must be allowed because these 
tests should only be done on wet soil. 
Winter and spring are the best seasons 
for such tests and only rain-water or 
other dam water should be used. Ex-
cessive water loss in the top 3 feet of 
the test hole does not really affect the 
site potential, since at least 3 feet of 
overburden can be removed before 
starting the excavation into good clay. 
However, if the drop in water level ex-
ceeds 5 feet over 7 days, another site 
should be tested. 
• When dam construction is complete 
check the levels around the dam be-
fore the earth-moving equipment leaves 
the job. At least 3 feet of freeboard is 
necessary after allowing for natural 
settling of the wall. (Natural settling 
usually amounts to 10 per cent, of the 
height of the wall.) 
• Check that overflow waters will not 
become an erosion hazard. 
UNDERGROUND WATER 
As a general rule in the West Midlands 
there is no shallow groundwater (shallow-
er than 150 ft.) and farmers must be pre-
pared to go deeper than 300 ft. when boring 
for water. The water-bearing layers are 
known as aquifers and are thought to be 
lens-shaped in cross-section. The occur-
rence of the aquifers does not follow any 
pattern and any one aquifer is probably of 
limited lateral extent. Their possible dis-
tribution in a typical valley cross-section is 
indicated in Figure 2. 
When bores are sited in depressions, 
rather than on the hills, water is usually 
struck at shallower depths, although there 
is no guarantee of this. The water will in-
variably rise above the level at which it was 
first struck in the bore hole. 
Water quality is generally good for stock 
purposes (up to 400 grains per gallon of 
total soluble salts), and in many cases is 
of domestic quality (less than 150 g.p.g. 
T.S.S.) 
The supply is also usually good, ranging 
from a minimum of 2,000 gallons per day to 
a maximum of more than 10,000 gallons per 
day. In limestone areas nearer the coast 
an adequate supply of good quality water 
can usually be found at 150 to 200 ft. 
Fig. 2.—Location of aquifers in a typical valley cross-
section. 
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Dam at Badgingarra Research Station. The catchment area has been improved by the use of graded banks. 
Some shallow bores (less than 150 ft.) 
have been located on well-defined drain-
age lines but there is some chance that 
both the quality and quantity of water is 
likely to be affected by seasonal conditions. 
This is because such bores are in "recent" 
valley deposits in the drainage lines and 
their intake areas are relatively local. 
Silting problems have been experienced 
in several of the deep bores in the district. 
Careful development of a bore can reduce 
the chance of silting, so it is wise to employ 
only experienced contractors to ensure 
that the drilling and development of the 
bore is of a good standard. 
Over much of the West Midlands, seep-
ages may occur following clearing of the 
native scrub. Such sites are well worth 
investigating as cheap sources of good 
quality water. 
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